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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve operability at the time of receiving 
ground wave broadcasting and CATV broadcasting in a television receiver 31. 
SOLUTION: A switching circuit 35 that is realized by high frequency relay, etc., 
selectively switches a receiving high frequency signal from an external antenna 
33 connected to an antenna input terminal 32 and an input high frequency signal 
from a CATV cable connected to a CATV input terminal 34 and performs input 




switching and also a switching circuit 50 that is realized by a high frequency 
relay, etc., switches demodulator circuits among an NTSC modulator circuit 51, a 
16/8 VSB demodulator circuit 52 and a QAM demodulator circuit 53. Then, cable 
switching does not have to be performed any more each time input switching is 
performed and operability can be improved. Also, it is possible to cope with all of 
broadcasting systems of ground wave broadcasting and CATV broadcasting in 
America with one receiver. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The receiving set of the television broadcasting characterized by 
including the input terminal of a RF signal received with the external antenna, the 
input terminal of the RF signal of CATV broadcast, a frequency-conversion 
means to change into an intermediate frequency signal the RF signal inputted 
into said input terminal, the NTSC demodulator circuit that restores to said 
intermediate frequency signal, the VSB demodulator circuit which restores to said 
intermediate frequency signal, and the QAM demodulator circuit which restores 
to said intermediate frequency signal. 

[Claim 2] The receiving set of the television broadcasting according to claim 1 
characterized by having further the 1st means for switching which switches 
alternatively the input terminal of said external antenna, and the input terminal of 
said CATV broadcast, and is connected to a frequency-conversion means, and 
the 2nd means for switching which gives said intermediate frequency signal 
alternatively to either of said NTSC demodulator circuit, a VSB demodulator 
circuit, and a QAM demodulator circuit. 

[Claim 3] The receiving set of the television broadcasting according to claim 1 or 
2 characterized by having the change-over control means which performs an 
input change and the change of a recovery method corresponding to the channel 
which considers the change of said 1st and 2nd means for switching as the 
request it should interlock and should tune in by carrying out. 



[Claim 4] Said change-over control means is the receiving set of the television 
broadcasting according to claim 3 which is the phase-locked loop circuit which 
controls the oscillation frequency of the local oscillation circuit in said frequency 
conversion means to correspond to the frequency of the RF signal of said 
channel selection channel, and is characterized by controlling said 1st and 2nd 
means for switching by the band switch in this phase-locked loop circuit. 
[Claim 5] The receiving set of the television broadcasting according to claim 1 to 
4 characterized by having the data terminal always connected to the input 
terminal of said CATV broadcast through a low pass filter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the receiving set of the television 
broadcasting which can receive especially both analog broadcasting and DTV 
(Digital Television) broadcasts about the receiving set of the television 
broadcasting which can be shared to terrestrial broadcasting and CATV (Cable 
Television) broadcast. 



[0002] 

[Description of the Prior Art] The typical conventional technique which can be 
shared to said analog broadcasting and DTV broadcast is indicated by the digital 
analog common tuner of JP, 8-28921 2,A, and the broadcasting format distinction 
equipment of JP,7-212800,A, and shows those rough configurations by drawing 
4 and drawing 5 , respectively. 

[0003] After the television set 1 shown by drawing 4 once carries out the rise 
convert of the received high frequency signal at a high region side more nearly 
enough [ than the band of this received high frequency signal ], drives out image 
frequency of a high frequency signal band and removes this with an intermediate 
frequency filter, it is the receiving set of the double conversion method which was 
made to carry out a down convert. 

[0004] In this receiving set 1 , in the band pass filter (it is hereafter called BPF for 
short) 3 of fixed frequency, after a receiving perimeter wave number band 
component is extracted, the received high frequency signal inputted into the input 
terminal 2 is restricted to the predetermined level range by the amplifying circuit 4 
where gain is automatically controlled by the feedback circuit which is not 
illustrated, is further amplified in the high frequency amplifying circuit 5, and is 
inputted into the 1st mixer 6. The local oscillation signal from the 1st local 
oscillation circuit 8 stably controlled by the phase-locked loop (it is hereafter 
called PLL for short) circuit 7 by the frequency considered as the request 
corresponding to the channel which an oscillation frequency should tune in is 
inputted into the mixer 6. frequency fl_01 of said local oscillation signal the 
frequency of the 1st intermediate frequency signal of the predetermined 
frequency band which should set the frequency of a RF signal to fRF and should 
create it - flF1 ** - when carrying out, it is controlled by said PLL circuit 7 to 
become fL01 =fRF+flF1. In this way, it is the frequency fl F 1 by which the rise 
convert of said high frequency signal was carried out from the mixer 6. The 1st 
intermediate frequency signal is outputted. 

[0005] In BPF9 of fixed frequency, filtering processing of the signal component of 



a channel selection channel is again carried out by BPF1 1 of fixed frequency, 
and this 1st intermediate frequency signal is inputted into the 2nd mixer 12, after 
filtering processing is carried out and only the signal component of a channel 
selection channel is amplified in the 1st intermediate frequency amplifying circuit 
10. 

[0006] Similarly, in the 2nd mixer 12, to the 1st intermediate frequency signal 
from BPF1 1, the local oscillation signal from the 2nd local oscillation circuit 13 is 
mixed, and the 2nd intermediate frequency signal is created, frequency flF2 of 
this 2nd intermediate frequency signal the frequency of the local oscillation signal 
from the local oscillation circuit 13 - fl_02 ** - it is set to flF2 =flF1-fl_02 when 
carrying out. That is, it is the frequency flF2 as which the 1st intermediate 
frequency signal is specified by television broadcasting in the mixer 12. A down 
convert is carried out at the 2nd intermediate frequency signal. 
[0007] After the signal component of said channel selection channel is filtered 
and amplified by the BPF14 and 2nd intermediate frequency amplifying circuits 
15, in the distribution circuit 16, 2 ****s of said 2nd intermediate frequency signal 
are carried out, and it is given in common to the analog demodulator circuit 17 
and the digital demodulator circuit 18 by them. The recovery output to which it 
restored to the image and the sound signal in said each analog demodulator 
circuit 17 and the digital demodulator circuit 18 is outputted from output terminals 
19 and 20, respectively. 

[0008] Moreover, in the television set 21 shown by drawing 5 , it replaces with the 
distribution circuit 16 in said television set 1, and the high frequency switching 
circuit 22 is used. In addition, the part of the remainder in this television set 21 is 
similar to said television set 1 , attaches the same reference mark, and omits that 
explanation. 
[0009] 

[Problem(s) to be Solved by the Invention] In the television sets 1 and 21 
constituted as mentioned above, when an external antenna receives terrestrial 
broadcasting, an external antenna is connected to said input terminal 2, and 



when receiving CATV broadcast, whenever it is an input change, substitution of a 
cable is [ every ] needed [ it is necessary to connect a CATV cable to said input 
terminal 2, and ], and there is a problem of being inferior to operability. 
[0010] Moreover, in order to transmit going-up data, such as account data, other 
media, such as the telephone line, are needed, circuitry becomes complicated, 
and there is a problem of causing enlargement and a cost rise of equipment. 
[001 1] The purpose of this invention is offering the receiving set of the television 
broadcasting which can attain miniaturization and low cost-ization while being 
able to improve operability. 
[0012] 

[Means for Solving the Problem] The receiving set of the television broadcasting 
concerning invention of claim 1 is characterized by including the input terminal of 
a RF signal received with the external antenna, the input terminal of the RF 
signal of CATV broadcast, a frequency-conversion means to change into an 
intermediate frequency signal the RF signal inputted into said input terminal, the 
NTSC demodulator circuit that restores to said intermediate frequency signal, the 
VSB demodulator circuit which restores to said intermediate frequency signal, 
and the QAM demodulator circuit which restores to said intermediate frequency 
signal. 

[0013] Since it has the input terminal corresponding to each of an external 
antenna and a CATV cable in constituting the receiving set of the television 
broadcasting which can be shared to reception of the terrestrial broadcasting 
inputted from an external antenna, and the reception of CATV broadcast inputted 
from a CATV cable according to the above-mentioned configuration, it is not 
necessary to substitute a cable and operability can be improved for whenever [ of 
an input change / every ]. 

[0014] Moreover, since it has said ground wave in the U.S. and the NTSC 
(National Television System Committee) demodulator circuit corresponding to the 
analog broadcasting of CATV, the VSB (Vestigial Sideband) demodulator circuit 
corresponding to terrestrial digital broadcasting, and the QAM (Quadrature 



Amplitude Modulation) demodulator circuit corresponding to digital broadcasting 
of said CATV, it can also respond to all the broadcasting formats of the terrestrial 
broadcasting in the U.S., and CATV broadcast by one set. 
[0015] Moreover, the receiving set of the television broadcasting concerning 
invention of claim 2 is characterized by having further the 1st means for switching 
which switches alternatively the input terminal of said external antenna, and the 
input terminal of said CATV broadcast, and is connected to a frequency- 
conversion means, and the 2nd means for switching which gives said 
intermediate frequency signal alternatively to either of said NTSC demodulator 
circuit, a VSB demodulator circuit, and a QAM demodulator circuit. 
[0016] According to the above-mentioned configuration, between an input 
terminal and frequency-conversion means and between a frequency-conversion 
means and demodulator circuits can be connected by low loss, respectively by 
the 1st and 2nd means for switching realized with a RF relay etc., without being 
based on a distributor etc. 

[0017] The receiving set of the television broadcasting concerning invention of 
claim 3 is characterized by having the change-over control means which 
performs an input change and the change of a recovery method further again 
corresponding to the channel which interlocks and considers the change of said 
1st and 2nd means for switching as the request it should tune in by carrying out. 
[0018] According to the above-mentioned configuration, an input change and the 
change of a recovery method can be automatically performed only by specifying 
the channel which should be tuned in. 

[0019] Moreover, in the receiving set of the television broadcasting concerning 
invention of claim 4, said change-over control means is a phase-locked loop 
circuit which controls the oscillation frequency of the local oscillation circuit in 
said frequency conversion means to correspond to the frequency of the RF 
signal of said channel selection channel, and is characterized by controlling said 
1st and 2nd means for switching with the band switch in this phase-locked loop 
circuit. 



[0020] According to the above-mentioned configuration, input and change-over 
control of a recovery method can be performed, using the existing phase-locked 
loop circuit as it is, without preparing a special configuration. 
[0021] The receiving set of the television broadcasting concerning invention of 
claim 5 is characterized by having the data terminal always connected to the 
input terminal of said CATV broadcast through a low pass filter further again. 
[0022] According to the above-mentioned configuration, without using other 
media, such as the telephone line, going-up data, such as account data, can be 
transmitted, circuitry can be simplified, and a miniaturization and low-cost-izing of 
equipment can be attained. Moreover, since CATV broadcast gets down and a 
data signal can always be received even if it has received the terrestrial 
broadcasting inputted from an external antenna, a race card etc. can always be 
updated to the newest data. 
[0023] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of 
this invention is explained based on drawing 1 - drawing 3 . 
[0024] Drawing 1 is the block diagram showing the electric configuration of the 
television set 31 of one gestalt of operation of this invention. This television set 
31 is a receiver of a double conversion method which can respond to all the 
broadcasting formats of the terrestrial broadcasting in the U.S., and CATV 
broadcast by one set. 

[0025] In this television set 31, the received high frequency signal from the 
external antenna 33 connected to the antenna input terminal 32 and the input 
high frequency signal from the CATV cable connected to the CATV input terminal 
34 are switched alternatively in the change-over circuit 35 realized with a high 
frequency relay etc., and an input change is performed. 
[0026] In the band pass filter ( it be hereafter call BPF for short ) 36 of fixed 
frequency , after the high frequency signal from said change-over circuit 35 be 
restrict to the predetermined level range by the amplifying circuit 37 where gain 
be automatically control by the feedback circuit which be illustrate after a 



receiving perimeter wave number band component be extract and be further 
amplify in the high frequency amplifying circuit 38 , it be input into the 1st mixer 
39 . A mixer 39 is realized in an armature-voltage control oscillator circuit etc., 
and it is the tuning electrical potential difference VT from the PLL circuit 40. It 
answers and the local oscillation signal from the 1st local oscillation circuit 41 
stably controlled by the frequency which an oscillation frequency considers as a 
request is inputted, frequency fl_01 of said local oscillation signal the frequency 
of the 1st intermediate frequency signal of the predetermined frequency band 
which should set the frequency of a RF signal to fRF and should create it - flF1 
** ~ when carrying out, to become fl_01 =fRF+flF1, a channel selection data 
signal is answered from the channel selection data signal generating circuit 42 
outputted corresponding to the frequency of the broadcasting station which 
should be tuned in, and it is controlled by said PLL circuit 40. In this way, it is the 
frequency flF1 by which the rise convert of said high frequency signal was 
carried out from the mixer 39. The 1st intermediate frequency signal is outputted. 
[0027] In BPF43 of fixed frequency, filtering processing of the signal component 
of a channel selection channel is again carried out by BPF45 of fixed frequency, 
and this 1st intermediate frequency signal is inputted into the 2nd mixer 46, after 
filtering processing is carried out and only the signal component of a channel 
selection channel is amplified in the 1st intermediate frequency amplifying circuit 
44. A steep filter shape can be obtained by few insertion losses by dividing an 
intermediate frequency filter into two steps like said BPF 43 and 45. 
[0028] Similarly, in the 2nd mixer 46, to the 1st intermediate frequency signal 
from BPF45, the local oscillation signal from the 2nd local oscillation circuit 47 is 
mixed, and the 2nd intermediate frequency signal is created, frequency flF2 of 
this 2nd intermediate frequency signal the frequency of the local oscillation signal 
from the local oscillation circuit 47 -- fL02 ** -- it is set to flF2 =flF1-fL02 when 
carrying out. That is, it is the frequency flF2 as which the 1st intermediate 
frequency signal is specified by television broadcasting in the mixer 46. A down 
convert is carried out at the 2nd intermediate frequency signal. Center frequency 



flF2C of said 2nd intermediate frequency signal is 44 (MHz) in the U.S. 
[0029] Said 2nd intermediate frequency signal minds the change-over circuit 50 
realized with said RF relay etc. after the signal component of said channel 
selection channel is filtered and amplified by the BPF48 and 2nd intermediate 
frequency amplifying circuits 49, and is alternative ********** to either of the NTSC 
demodulator circuit 51 , the 16 / 8VSB demodulator circuit 52, and the QAM 
demodulator circuit 53. Said NTSC demodulator circuit 51 supports the analog 
broadcasting of the ground wave in the U.S., and CATV, said 16 / 8VSB 
demodulator circuit 52 support DTV (digital of said place top wave) broadcast, 
and said QAM demodulator circuit 53 supports digital broadcasting of CATV. The 
recovery output to which it restored to the image and the sound signal in said 
each NTSC demodulator circuit 51 , the 16 / 8VSB demodulator circuit 52, and 
the QAM demodulator circuit 53 is outputted from output terminals 54, 55, and 56, 
respectively. 

[0030] Said change-over circuits 35 and 50 answer band switch data from said 
PLL circuit 40 mentioned later, interlock and are controlled by the decoder 57. 
[0031] Moreover, the data terminal 59 is always connected to said CATV input 
terminal 34 through the low pass filter (abbreviated name LPF) 58. From this 
data terminal 59, irrespective of whether CATV broadcast is received, going-up 
data, such as account data, are transmitted, and a race card etc. gets down, and 
data are received. 

[0032] Drawing 2 is the block diagram showing the concrete configuration of said 
PLL circuit 40. From said channel selection data signal generating circuit 42, the 
channel selection data signal as shown by drawing 3 is inputted, this channel 
selection data signal is set to a decoder 61, and it is band switch data B-2, B1, 
and B0. The frequency data Dn, Dn-1 , -, D1 and DO It is decoded. The band 
switch 62 is said band switch data B-2, B1, and B0. The corresponding band 
switch signal S2, S1, and SO It outputs. 

[0033] Table 1 is said band switch data B-2, B1, and B0. An example 
correspondence-related [ with the broadcast which is expressed by it and which 



should be received ] is expressed. 

[0034] 

[Table 1] 
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[0035] However, it cannot be overemphasized that you may be other 
correspondence relation. 

[0036] A decoder 57 is said band switch signal S2, S1 , and SO, in order to satisfy 
the relation corresponding to the above. It decodes, and the change-over control 
signals S21 , S22, and S23 shown in Table 3 for the change-over control signals 
S1 1 and S12 shown in Table 2 for the change-over circuit 35 and the change- 
over circuit 50 are created and outputted. The change-over circuit 35 has two 
contacts corresponding to said change-over control signals S1 1 and S12, the 
contact by the side of the high level shown by H in Table 2 flows through it, and 
the contact by the side of the low level shown by L intercepts it. Similarly, the 
change-over circuit 50 has three contacts corresponding to said change-over 
control signals S21, S22, and S23. 
[0037] 
[Table 2] 



■r :j -- ^AA 




MIR 


S 2 


S 1, S M 


0 


H L 


Mr >f--r 


1 


L H 


CATV 



[0038] 
[Table 3] 
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[0039] However, it cannot be overemphasized that you may be other 
correspondence relation. 

[0040] Said decoder 61 is the frequency data Dn of said channel selection data 
signal - DO again. The division ratio corresponding to the frequency of the 
channel which should be decoded and tuned in is set as a programmable divider 
63. The 1st local oscillation signal from said local oscillation circuit 41 is inputted 
into this programmable divider 63, dividing of this programmable divider 63 is 
carried out by the division ratio which had said 1st local oscillation signal set up, 
and it is outputted to a phase comparator 64. A phase comparator 64 compares 
the output from said programmable divider 63 with the reference signal from the 
reference signal generator 65 realized with a crystal oscillator etc., and outputs 
the signal corresponding to both phase contrast to a loop filter 66. It realizes by 
LPF etc., the high frequency component of the output from said phase 
comparator 64 is removed, and a loop filter 66 is said tuning electrical potential 
difference VT of a direct current. It creates and outputs to said local oscillation 
circuit 41. 

[0041] Since the television set 31 applied to this invention as mentioned above is 
equipped with the input terminals 32 and 34 corresponding to each of the 
external antenna 33 and a CATV cable in constituting the receiving set of the 
television broadcasting which can be shared to reception of the terrestrial 
broadcasting inputted from the external antenna 33, and the reception of CATV 



broadcast inputted from a CATV cable, for whenever [ of an input change / 
every ], it does not need to substitute a cable and can improve operability. 
[0042] Moreover, since it has the ground wave in the U.S. and the NTSC 
demodulator circuit 51 corresponding to the analog broadcasting of CATV, the 
VSB demodulator circuit 52 corresponding to DTV broadcast, and the QAM 
demodulator circuit 53 corresponding to digital broadcasting of CATV, it can also 
respond to all the broadcasting formats of the terrestrial broadcasting in the U.S., 
and CATV broadcast by one set. 

[0043] Moreover, since the change-over circuits 35 and 50 realized with a RF 
relay etc. are used, it can constitute in low loss to the configuration using a 
distributor etc. Since a channel selection data signal is answered from the 
channel selection data signal generating circuit 42, is interlocked with and the 
change of the switching condition of the change-over circuits 35 and 50 is 
performed further again, corresponding to the channel considered as the request 
which should be tuned in, an input change and the change of a recovery method 
can be performed automatically. Said switching condition can be controlled using 
the existing PLL circuit 40 as it is without adding a new configuration further 
again, since the band switch 62 of the PLL circuit 40 is used for the change of the 
switching condition of said change-over circuits 35 and 50. 
[0044] Without using other media, such as the telephone line, since it has the 
data terminal 59 always connected to the CATV input terminal 34 through LPF58 
further again, going-up data, such as account data, can be transmitted, circuitry 
can be simplified, and a miniaturization and low-cost-izing of equipment can be 
attained. Moreover, since CATV broadcast gets down and a data signal can 
always be received even if it has received the terrestrial broadcasting inputted 
from the external antenna 33, a race card etc. can always be updated to the 
newest data. 

[0045] In addition, it cannot be overemphasized that the PLL circuit 40 and 
channel selection data signals may be not only the configuration shown by said 
drawing 2 and drawing 3 , respectively but other configurations. Moreover, in 



other than the U.S., four or more demodulator circuits may be prepared 

corresponding to the broadcasting format. 

[0046] 

[Effect of the Invention] The receiving set of the television broadcasting 
concerning invention of claim 1 As mentioned above, are in charge of constituting 
the receiving set of the television broadcasting which can be shared to reception 
of the terrestrial broadcasting inputted from an external antenna, and the 
reception of CATV broadcast inputted from a CATV cable. While having an input 
terminal corresponding to each of an external antenna and a CATV cable It has 
the ground wave in the U.S. and the NTSC demodulator circuit corresponding to 
the analog broadcasting of CATV, the VSB demodulator circuit corresponding to 
terrestrial digital broadcasting, and the QAM demodulator circuit corresponding to 
digital broadcasting of CATV. 

[0047] So, it is not necessary to substitute a cable and operability can be 
improved for whenever [ of an input change / every ]. Moreover, it can also 
respond to all the broadcasting formats of the terrestrial broadcasting in the U.S., 
and CATV broadcast by one set. 

[0048] Moreover, the receiving set of the television broadcasting concerning 
invention of claim 2 switches the recovery method which chooses either of an 
input change-over and NTSC demodulator circuit of the input terminal of an 
external antenna, and the input terminal of CATV broadcast, a VSB demodulator 
circuit, and a QAM demodulator circuit as mentioned above by the 1st and 2nd 
means for switching realized with a RF relay etc., respectively. 
[0049] So, between an input terminal and frequency-conversion means and 
between a frequency-conversion means and demodulator circuits can be 
connected by low loss, without being based on a distributor etc. 
[0050] The receiving set of the television broadcasting concerning invention of 
claim 3 has the change-over control means which performs an input change and 
the change of a recovery method further again corresponding to the channel 
which interlocks and considers the change of said 1st and 2nd means for 



switching as the request it should tune in by carrying out as mentioned above. 
[0051] So, an input change and the change of a recovery method can be 
automatically performed only by specifying the channel which should be tuned in. 
[0052] Moreover, the receiving set of the television broadcasting concerning 
invention of claim 4 performs an input change and the change of a recovery 
method as mentioned above with the band switch in the phase-locked loop circuit 
in said frequency conversion means. 

[0053] So, input and change-over control of a recovery method can be performed, 
using the existing phase-locked loop circuit as it is, without preparing a special 
configuration. 

[0054] The receiving set of the television broadcasting concerning invention of 
claim 5 has the data terminal always connected to the input terminal of CATV 
broadcast through a low pass filter as mentioned above further again. 
[0055] So, without using other media, such as the telephone line, going-up data, 
such as account data, can be transmitted, circuitry can be simplified, and a 
miniaturization and low-cost-izing of equipment can be attained. Moreover, since 
CATV broadcast gets down and a data signal can always be received even if it 
has received the terrestrial broadcasting inputted from an external antenna, a 
race card etc. can always be updated to the newest data. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the electric configuration of the 
television set of one gestalt of operation of this invention. 

[Drawing 2] It is the block diagram showing the concrete configuration of the PLL 
circuit used for the receiving set shown by drawing 1 . 

[Drawing 3] In the receiving set shown by drawing 1 , it is drawing showing the 
example of 1 configuration of the channel selection data signal used in order to 
control a channel selection channel. 

[Drawing 4] It is the block diagram showing the electric configuration of the 

television set of the typical conventional technique. 

[Drawing 5] It is the block diagram showing the electric configuration of the 

television set of other conventional techniques. 

[Description of Notations] 

31 Television Set (Receiving Set of Television Broadcasting) 

32 Antenna Input Terminal 

33 External Antenna 

34 CATV Input Terminal 

35 Change-over Circuit (1st Means for Switching) 

36 BPF 

37 Amplifying Circuit 

38 RF Amplifying Circuit 

39 Mixer (Frequency-Conversion Means) 

40 PLL Circuit 

41 Local Oscillation Circuit 

42 Channel Selection Data Signal Generating Circuit 

43 BPF 

44 Intermediate Frequency Amplifying Circuit 



45 BPF 

46 Mixer 

47 Local Oscillation Circuit 

48 BPF 

49 Intermediate Frequency Amplifying Circuit 

50 Change-over Circuit (2nd Means for Switching) 

51 NTSC Demodulator Circuit 

52 16 / 8VSB Demodulator Circuit 

53 QAM Demodulator Circuit 

57 Decoder (Change-over Control Means) 

58 LPF 

59 Data Terminal 

61 Decoder 

62 Band Switch 

63 Programmable Divider 

64 Phase Comparator 

65 Reference Signal Generator 

66 Loop Filter 
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